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SUMMARY

This Appendix attempts to consolidate needs across

the four systems as expressed by the System Principal Inves-

tigators (S. Marshall (NRL) for SURTASS/SASS; D. Young

(USI) for Fixed Bottom Arrays; R. Kirklin (Tracor) for Distri-

buted Near Bottom Sensors; and L. Solomon (PSI) for Short

Towed Arrays). Anticipating the enormity of a full-fledged

assessment the emphasis has been on unifying the approaches,

and in some instances recommendations have been suggested

in addition to, or in place of the PIs preference. In doing

so, a degree of internal consistency has been sought, occa-

sionally at the expense of parochial interests.

The modeling requirements are summarized below:

9 Beamed Systems (NRL, USI, PSI) - Long-range

transmission-loss predictions in a range-

dependent environment are required plus,

for short towed arrays, high-frequency short-

T" range losses and shallow-water losses.

Modeled beam-noise levels reflecting the

azimuthal anisotropy and temporal variability

of the noise field including distributions

and temporal correlation properties are

required, while the levels of detail recom-

mended by the System PIs vary. Consistency

here appears to be warranted.

I I



0 Distributed Near-Bottom Sensors (Tracor) -

Predictions of short-range deep-water trans-

mission loss in a range-independent environ-

ment and shallow-water transmission loss

over gradual slopes are required. A model

is required capable of predicting the near-

bottom variations of noise with depth and

location.

These acoustic requirements lead to supporting environmental

data requirements for processed, extrapolated, gridded, and

retrievable environmental inputs which are compatible with

the acoustic models and ready for direct access by the models.

A number of deficie2cies have been identified in

assessing the present capability to meet these overall

requirements:

* The recommended transmission-loss model (a

combination of the parabolic-equation and

multiple-profile-program models) has been

for'mulated but not yet developed.

* A plethora of beam-noise models has been

proposed, all different in detail though

the same in principle, none adequate for

everyone's needs.

- The required near-bottom noise model does

not exist, not is it even formulated. While

it probably can be developed there will be

no appropriate NELANT data with which it ; •..

can be evaluated.



* While the environmental data base has been

judged adequate to proceed with on assess-

ment, it is by no means ready to support

the assessment in the way indicated above.

Environmental "models" for neither the

sound-speed structure nor the bottom reflec-

tivity have been developed, and an internally

consistent shipping-density model is lacking.

Assuming that an assessment is to procede for

each system, the following major future efforts are re-

quired in the modeling area to support the assessment.

0 The PE/MPP transmission loss model must

be developed.

0 If the individual PI's approaches to beam-

noise modeling are to be approved (along

with the resulting inconsistencies in ap-

proach) minor efforts are required for NRL
0 D and U%0I. PSI did not propose a specific

[ approach for beam-noise fluctuations on the

short towed arrays, bhwever, the effort there

would be more subst.i,, .i-L

0 If a consolidated app.oach is desired, a
single beam-noise fluctuation model must be

constructed using detailed shipping, range-
and bearing-dependent transmission loss, and
a statistical analysis package which treats
second- as well as first-order statistics.

•: ..... II
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* The near-bottom noise model must be developed

encompassing the integrated, area-wide Joint

effects of bathymetry, reflectivity, sound-

speed structure, and shipping.

* Synoptic sound-speed sections for thG summer

must be selected, extrapolated, extended to

the winter and prepared for input to PE/MPP.

* The bottom reflectivity data must be inter-

preted, extrapolated, gridded and banked in

a data base interfaced with PE/MPP.

* The SQUARE DEAL shipping observations must

be assimilated in (or rationally reconciled
with) the RMS distributions.

Firally, it is recommended that the efforts be

consolidated a- much as possible; that sites common to

more than one system be considered; and that intermediate

output be stored in a computer-readable fjrmat for re-

t processing and display. This will require In additional

effort to automate the job stream in the context of a user-

oriented, responsive system.

iv



A. MODEL REQUIREMENTS

This section summarizes the requirements for pre-

dictive acoustic models as determined by the System Princi-

pal Investigators, or where not specifically stated by the

Systems PI, as recommeuded by the Modeling Consultant.
The resulting requirements for supporting environmental

data to be used as input to the acoustic models are also

summarized by system.

For transmission loss the systems require three

basically different types of models: one capable of

treating a fully range-dependent environment (sound-speed,

bathymetry, and reflectivity), one able to treat a range-
I

independent, deep-water environment, and one able to treat

a shallow-water environment with modest range-dependence

sich as a -;%dual slope. In some instances a gross range

average (over distances comparable to convergence zone

(CZ) spacings) is adequate, while in others the trans-

mission-loss curve must contain at least the CZ structure
and possibly representative multipath-interference effects.

Ambient-noise omni levels as well as both azimuthal
and vertical directionality are required. Also in some

instances the distribution functiGns for noise fluctuations
and second-order statistics such as the temporal correla-

tion properties are required.

Corresponding environmental input data encompass

* sound-speed, bathymetry and re~lectivity both at discrete

positions and along selected tracks. Certain area-wide

A-1



characteristics of bathymetry may also be required such

as the distribution of depths about a point, or the

minimum depth as a function of azimuth in the first hun-

dred miles from a specific location. Shipping information

may be required in the form of both densities and discrete

several-hour realizations of ship traffic. Wind-speed

estimates for specific areas are also required.

The requirements for these forms of data are

summarized by system in Table III-1. An (x) indicates the

System Pi's recommendation and a (V) indicates the Modeling

Consultant's recommendation where either the System PI

failed to address the issue or where the Modeling Consultant

felt strongly that such a requirement should be considered.

The first two footnotes indicate data sets which the System

P1 proposed as alternatives to modeled results if the models

were either unavailable or failed to compare favorably with

measured data. It must be noted that two of the four

sites NRL proposed for backup (SQAURE DEAL Site 2BB, and

NEAT I CHAIN Site 2A) have suspect acoustic data which will

not "validate" against the acoustic models, perhaps for

good reason. Site 2BB is also inappropriate for SURTASS

since it is in shallow water over a steep slope.

*• The additional footnotes summarize the Modeling

Consultant's rationale for suggesting additional require-

ments. Specifically

(3) The upper frequencies in the short towed

array's operating range will be most impor-

tant at ranges of 100 miles or less where

Srepresentative environments are reasonably

A-2

A,)



. . -....

Requ~r~~s~s ?pe/flesolutiorI

Mage Dependent G 1 Z%2

Indgepndeat V(3
Transmission Shlo atr14
WessSa1O tg

3ange Averaged

Details Thm Me I I

Cani-Directioc4J.
Azimuithal Directioalit~y 11

So"vertical Direo±catioulty
Oistribatioas /(5) x I I

Tenooml Correlatiom /(6) x 01(s) I

30"~4-30.44 Profiles
Discrete Positiotis /34
Aloug Trcks I x I

3&thyinetry
Discrete positIOGO W(3.4) x

kloag ?Trcks

Supporti~qAtes, MrCh.oteristics
tovirowatal f lootivity

Data Dicee Poiin (3.0

Al046 Truck~s I I

viafd Speed1(4

I,~Te T,: I~~ a1

(2)~ ~ ~~SQU DaaDEatvs O AL sad ILUr 1
'3l~ge tr th CnIauclo £ort vev4%! totra S~ped OW 4

(C t-m4 mrsa" "T vbti. &ltqrnutIv to Utntibuat4 Sytems Lý -Sh-!l~ow

(4) :ypV~al treffic Syrea"e 06dto iaem

TaIble III-1. Mode. Requiremxents

A-



range-independent. Also, at these frequencies

wind noise may dominate shipping noise leading

to the wind-speed requirement.

(4) The short towed-array is the only likely

alternative to a distributed field in the

shallow-water areas. While a number of uncer-

tainties will arise (not the least of which

is array signal gain in such an environment)

the trade-off against distributed systems
as a function of signal-gain degradation

may be a likely study attempted by users of

the assessment.

(5) For bottomed arrays there is no requirement

for the distribution of beam noise. Goldman

(BTL) has shown comparisons of predicted and

observed beam-noise fluctuation distributions

from the NELANT area which indicate good

agreement (they are modelable) and substan-

tially different variances on different
beams of the same array (that is, the model-

able dlf~erences are significant).

(6) Just as the unusual traffic characteristics

in NELANT may lead to atypical distributions,
traditional views of decorrelazl-u times of
beam noise may be inappropriate. While NRL

is willing to use the mechanism of ships
moving through the beam to generate beam-

noise fluctuation distributions, they are

unwilling to make the consistent extrapola-

tion to the second-order (correlation)

A-4



statistics since the LAMBDA data base could

not provide such measures. Goldman has also

compared predicted and observed beam-noise

decorrelation times and found them consistent

with the shipping model.

While most of the modeling requirements are fairly

standard (though not necessarily easy to meet, as discusse-

subsequently) a more complete description of the noise

model required for distributed near-bottom systems is

appropriate at this point. Basically, the model must be

able to reflect the effects of irregular bathymetry and

variable bottom loss, integrated over neighborhoods sur-

rounding potential sensor locations. In areas of poor

reflectivity and sparse shipping the noise has been observed

to decrease markedly near, but above the bottom. The depth

at which such a decrease occurb (if it occurs at all in

a particular location) is an important parameter. In

NEIANT, where some very good reflectivity and some very

high shipping densities have been found, the possibility

for such noise decreases is an open question, and the

area's complex bathymetry may be the determining factor.

At present there is no model capable of predicting

this feature of the ambient noise. Such a model, if devel-

oped. would have to include the joint effects of bathy-
Metry, reflectivity, sound-speed structure, and shipping

.= characteristics, integrated over large areas. It might
also be obliged to include diffractitn effects such as

mode stripping and leakage. it is likely that such aI model would be tied at specific locations and depths to
Fmeasured noise values (and hence be "semi-ep irical"

as suggest& by Tracor). If such a model were developed

A-5 ,



and successfully evaluated against appropriate measurements

from CHURCH ANCHOR and CHURCH OPAL)a valid extrapolation

to NELANT could neither be presumed nor spot-checked since

there are no appropriate NELANT data.

Of all the model requirements this is the most

difficult to meet in terms of development, and its credi-

bility in NELANT will be the hardest to establish.

A"
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B. MODELS TO BE USED AND DESCRIPTIONS

The System PIs each recommended models to use

for transmission loss and noise. The "model" for the

environment to be used as input to the acoustic models

was only partially addressed and is discussed in detail

S! later in this section.

Acoustic Models

The relatively consistent treatment of propagation

loss across the systems is contrasted to the apparently

diverse treatments of noise as shown in Table 111-2 below.

'u•tyem

Uquixemnt Model V W

T-ano~sixsson Lose
P2 COmbin. 4With PP x x I

TAMT/
33WLACT/

Ambient Soaie
Trumai"saov LOs Frem Above Pius

YANK sips
TAIUAP x

D8M
USIDS/5a/A / / i

*01 - PL -

S, . ... .. . ..
V> TAMK (Plus Trzaozr Wind Noise)

as- JyI•tI Px U.moanetion. -lMode•ui• ConwAlt"at Additioal Recomn4,tion

Table 111-2. Recommended Models to be Used



Detailed descriptions of these models may be

found elsewhere; this discussion emphasizes their similari-

ties and differences to support the recommended approaches.

For transmission loss in a range-dependent environ-

ment the System PIs (with strong coaxing from the Modeling

Consultant) uninimiusly opted for a combination of the

Parabolic-Equation (PE) Model for waterborne paths with

the Multiple Profile Program (MPP) for bottom interacting

paths. This combination would work for frequencies as

high as 300 Hz, however, an extrapolation technique for
PE from (say) 100 to 300 Hz would be highly dasirable.

For range-independent environments FACT would be used in

deep water and a mode-like shallow-water extension

(SHALFACT) in shallow water.

For the beamed, horizontal array systems the noise-

modeling questions concern average directionality versus

the statistics of beam noise. All System PI's recommend

combining propagation loss appropriate to surface ships

obtained from the above models with shipping fields

based upon the existing RMS (Ross - Mahler - Solomon) den-

sities, augmented by the SQUARE DEAL observations. (PSI

dissents on this last point for reasons too sophisticated

for this investigator to appreciate.) For bottomed arrays

the ship densities would be extracted in range-bearing

aectors by the automatic ship extraction portion cf the

Fast Ambient Noise Model (FANM). These would be combined
with appropriate source levels and the predicted losses

to produce the azimuthal noise field for subsequent Con-

volution with the array beam patterns.
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For short towed arrays a similar approach would

be followed using the TASSRAP driver tailored to the NEPAC

regional assessment. While this driver is highly system

oriented it has the desirable feature of being able to

rotate the array through a number of possible headings,

computing the corresponding beam noise, and then summa-

rizing various key results.

For beam-noise fluctuation modeling, NRL selected

their SJ,-iul',.ion of Ambient Noise Model (SIAM), PSI its

Discrete Shipping Model (DSM) in combination with unspeci-

fied statistical-analysis and noise-summation packages,

and Ut1 aoped that bv.m-noise fluctuation modeling would

not be necessary. The distributed near-bottom sensors

would model noise fluctuations from nearby shipping with

an omni-directional aoise-fluctuation raodel - Omni-PL.

This interference field woald be superimposed on a back-

ground constructed usiLg either the near-bottom noise

model (NBUM) discussed proviou..ly for deep water or FANM

(modified to ircorporate rRACOR's CHURCH OPAL wind-noise

source levels) !or shallow water.

The diverse treatm~uLs being pioposed for beam-

noise fluctuation modeling 1aisi several issues concernig.&

internal consistency of the assessment across systems.

A number of other models are also available:

"• NORDA's Beam-P.% Model

"* GRC's (now NORDA's) Beam Noise Model

SAI's Discrete Shipping Beam Noise Model

* USI's Beam Noise Distribution Model

8-3



I

With the exception of USI's model, all of the beam-noise

models are, in principle, similar: discrete realizations

of shipping traffic are generated; the ships (with appro-

priate source levels) couple to the receiver via the propa-

gation loss and beam response i., their direction; a time

series (or set of time series) of beam noise is generated

and analyzed for its statistical properties. These Monte

Carlo Models all have certain limitations, however. SIAM

can only analyze first-order statistics (distributions)

because it makes certain assumptions about the fluctuations
in propagation loss which would render second order statis-
tics (such as the decorrelation time) meaningless. The
DSM probably represents the most complete description of

the shipping environment with the ability to generate

realistic, relatively long, time series of ship tracks,

but must be coupled to a noise summation and analysis

package. Beam-PL has its own track generator, similar

to DSM but not tied to specific geographic areas, a time

series analysis package which addresses second- as well

as first-order statistics but it treats only one beam at

a time without minor-lobe contributions. GRC's model
contains implicitely a FACT-like propagation-loss module

which could only be circumvented with considerable effort.

SAI's model is probably the most complete of the Monte

Carlo simulation approaches since it has an extensive

statistical analysis package which treats second-order

effects (temporal correlation and beam-to-beam correlations)

and since it includes detailed propagation loss( no random-

process assumptions as in SIAM) and multiple beams with

minor-lobe structure. It does require area-wide shipping-

lone specifications similar to the parameters contained

in DSM.

B-4



# The USI model, unlike the others, is an analytical

approach to computing the distri) Ltion fumction of beam

noise. While it is not able to compute second-order statis-

tics it is faster than the Monte Carlo models, and able
f to compute the distribution "tails" with higher precision.

It is the Modeling Consultant's recommendation

that in order to guarantee consistent results through

second-order statistics, a unified approach for the beamed

systems be adopted as follows:

0 Use the USI model to "size" a specific
problem in terms of the spacial regions

which drive the mean low-noise levels

versus the fluctuations, and to compute

beam-noise distribution functions;

* Use DSM-generated ship tracks over these
regions as input to the SAI model to com-

pute time series of beam noise and their
statistical properties. (If a number of

array headings and beamwidths are to be

considered at a single location, the high-
resolution noise power as a function of
azimuth and time might be saved by the

computer for subsequent convolution with

various beam patterns.) The USI-computed

noise distributions could be compared with
the simulated distribution to ensure an

k adequate number of Monte Carlo replications.

B-5. ..
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Environmental "Models"

In assessing the feasibility of performing an
area assessment the System PIs addressed the adequacy of
the supporting environmental data base without suggesting
which data should be used or how they shoula be processed.
This is the practical problem of developing representative

environmental sections along a number of bearings of interest
and then interfacing these sections with the acoustic
model (PE + MPP) in an automated way.

For sound-speed structure, while there are abun-

dant summer data, the complex oceanography of the NELANT
region argues strongly for using (nearly) concurrent

observations (that is, synoptic data) rather than pro-
files along a track gathered in the same season or month
of different years. The three SQUARE DEAL baselines

have such synoptic sections which have already been
prepared for PE + MPP (specifically prepared for CFIELD,
the interface between sound-speed sections and PE + MPP).
This interface preparation is a major bottleneck in

current exercising of PE. Oceanographically guided
projections of these baselines throughout their respective
basins should provide a reasonable description of the
suxmer sound-speed environment in the SQUARE DEAL area.

Similar (though sparser) sections were acquired
by NOO in support of PHE-124 in the southern portions

of the ITELANT area in 1972/73 as well as some sectioas
from NEAT IX and a number of oceanographic cruises.
Once CFIELDed, select sections should then be "winterized"
on a profile-by-profile basis by a physical oceanographer.
While in the opinion of NEL these are not adequate winte!.
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oceanographic data to support a winter assessment, suchI
an extrapolation should be feasible and the resulting

acoustic uncertainity may be much less than the apparent

oceanographic uncertainties.

For systems requiring profiles at discrete loca-

tions, the baseline profiles should be used except in

shailow waters, where available single profiles might be

more appropriate. Also, the significance of local

variability could be addressed using the more extensive

data since the interface issue is not a problem for

the single-profile models.

For bathymetry, the BNC's were judged adequate

and in one instance a major effort of transferring data

to BC's and thence regional (NAR) charts. was proposed.

None of the PIs showed any interest in using the Synthetic

Bathymetric Profiling System (SYNBAPS) which retrieves

bottom profiles along specified tracks with a BNC-resolution

in a fully automated mode. It is assumed that this was

an error of omission and wherever profiles are needed

SYNBAPS will be used. It may also be useful for generating

bathymetry statistics for the near-bottom noise model once

S* that model is defined.

While a number of bottom-loss measurements have

been identified there still appears to be very lfttle in-

* formation on losses in the Icelandic Basin or on the

Eastern flanks of the Kid-Atlantic Ridge. Nevertheless,

assumming the present data base were adequate, the data

B-7
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must be assembled and extrapolated to an area-wide reflec-U
tivity chart for gridding and banking in a computer-

accessible base. The interpretation and digestion of

these data is a major task. In the course of extrapolating

results to non-surveyed areas, major gaps may be identified

which may only be filled by interpreting long-range trans-

mission-loss measurements to infer a reflectivity.

The necessary wind speed data are available from
atlases or from the NORDA 5-degree square bank. Shipping

data have already been discussed, with the recommended
densities being a combination of RiS densities with

SQUARE DEAL observations.

IBS
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C. MODEL LIMITATIONS

Extensive comparisons of PE with SQUARE DEAL,
EASTLANT, PARKA, CHURCH ANCHOR, and other data sets
indicate that for waterborne paths PE is as gcood as its
environmental inputs, and when given good inputs has a
residual error which is too small to distinguish from
measurement error. MPP, while less accurate for water-
borne paths, will only be used for bottom-bounce paths
where it will be as accurate as its bottom-reflectivity

inputs. The combined model will be input limited in
accuracy.

At high frequencies (-300Hz) PE may be quite

expensive to run, and approximate extrapolation from
-10OHz of the waterborne energy should be considered.
The error introduced by such an extrapolation may be

justified in terms of reduced computer time. Running
time will impose a practical limitation on the number of
parameter combinations which can be considered. A con-
solidation of runs for several systems (or at least the
towed-array systems) may be warranted if mutually

interesting sites can be selected.

FACT was evaluated against short-z'range SQUARE

DEAL data in Rockall Trough and yielded rood awreement
given the proper reflectivity. It does have some diffi-

culty with the double-Minimum profile and should be
checked on &-lect cases against PE when problems are

likely.

SHALPACT has been evaluated against limited
shallow-water data with some success. Uncertainties in
bottom-reflectivity drive the answer, and a sensitivity -7
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analysls is suggested to indicate propagation-loss bou::.ds

associated with bottom-loss bounds. Where marginal ducts

are prevalent, cross-checks of SHALFACT with PE are re-

commended.

The limitations of the various beam-noise fluc-

tuation models have already been discussed. The accuracy

of such predictions (assuming good propagation-loss inputs)

will be driven by the uncertainties in surface-ship densi-

ties and radiated source levels. Since much of the NELANT

area has an extremely low-loss bottom at low frequencies,

the uncertainty in vertical directionality of the radiated

levels may be unusually important. It is suggested that

the densities and source levels be "tuned" within reasonable

limits to obtain agreement with the measured omni-levels

from SQUARE DEAL at select sites.

The near-bottom noise model (if developed) will

certainly be limited in credibility since there will be

no NELANT data for comparison in the critical deep-water

areas.

It should be re-emphasized that the recommended

suite of models resulted from consideration of all available

(or potentially derivable) inadels and rejection of a

number of them on accuracy grounds in this complex LtANUIT

environment. Faster ray models (ASEPS, TASSRAP, FACTEX,

etc.) are not recommended, nor are faster noise models

(components of ASEPS and TASSRAP, or FANM) except for

limited cases (FAN•U for nhallow-water wind noise). If

PE/MPP were not available, NtC's Raywave model appears

to be the next best choice. It will have considerable

C,-" .
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difficulty with the NELA1T environment and a successful

comparison with measured data is considered much higher

risk than for PE/MPP.

In the event that MPP is not made available for

the Regional Assessment, an alternative to the PE/MPP

model would be PE/RAY2D. RAf2D is a range-dependent

ray-tracing model developed by Tetra Tech and available

f through PSI. Developmental efforts similar to PE/MPP

would be z.equired, however a PE/RAY2D model would be
lower risk in terms of accuracy than Raywave.

S
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D. MODEL AVAILABILITY, STATUS AND REQUIRED
DEVELOPMENT

Table 111-3 summarizes the status, availability,

and -quircd developmental efforts for the models recom-

mended for the assesswen'. In some instances models may

reside at more than one location, and availability is

stated assuming that polltical/proprietary hurdles are

removed. An X indicates a completed phase. The ( )

indicate the area requiring a major effort and / indicates

subsequent minor efforts required to acbieve a ready

status. A row of X's and an R under "Mods Reqd" (modi-

fications required) indicates a model is ready. The

numbers in the parentheses refer to the following list

of required developmental effort.

(1) The PE/MPP combination is awaiting LRAPP

funding for an implementation of the formu-

lated approach. Implementation and testing

is expected to take six months, however, it

could be accelerated to three months if
necessary. Since the components have been

separately evaluated. evaluation efforts

would be minimal.

(2) FANI ships and TASSRAP as well as the general

shipping densities (CUlS) need incorporation

of SQUARE DEAL data (or a defensible rationale
for rejecting the data).

fl-



STATUS

Acouz~c !v1~oaenf a

(Pz*V ) 3.0DA/I
FA~r MA OT&I.

3*= Ip41~d

Aco tor son" - -

?AsIat"P s0mDA I I 1 (2))
Is3etiiM SRI II1 3

V Sta4 Spod R

t L f""b" 4X&4 944 ((1

I"",~ Wo I 1 (10)

Table 111-3. Model Availability, Status. azd Required
Deve lopmeat

D-2



(3) SIA4 must be extended to consider multiple

beams of a SASS (if used rather than USI/

DSM/SAI).

(4) DSM must be interfaced with a propagation

loss routine and a statistical analysis

package to be useful for beam-noise modeling.

(5) The USI model must be interfaced with an

automatic input routine (e.g., FANM ships).

If this is not done it (-,n only be used

for selecting cases. The interface between

DI) and the SAI model must be developed.

(6) The near-bottom noise model must be formu-

lated, developed and, somehow, evaluated.

(7) The SQUARE DEAL summer baseline sound-speed

sections must be projected appropriately

and the corresponding extraction routines

developed.

(8) Other sections for the res,. of NELANT

summary musc be selecte', projected, banked,

and CFIELDed.

(9) The summer sections should be winterized,

following which extraction, etc. should be

straightforward.

(10) SYNBAPS (currently resident at NSRDC) should

be interfaced with the propagation loss

driver for extraction and filtering of .

D-3
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F tbottom profiles. If NBNM is developed it

may draw heavily on SYNBAPS and a statistical

bottom-characteristics driver would be

required.

(11) The reflectivity data must be interpreted

and extrapolated, then griddled/banked and

interfaced with the propagation-loss models.

F

The above discussion has focused on individual

developmental items. Because a substantial amount of

data preparation and transfer is required, the processes

should be highly automated in the context of a mainframe

where environmental data are automatically extracted and

model-oriented files written, ready for direct access by

the models. This is not a trivial effort. Since a common

F set of transmission-loss models has been selected consoli-

dation through at least this phase appears possible. If

the diverse approaches to noise modeling can be focused

on a single model (such as the DSM/SAI model with support

S U from the USI model), a similar consolidation is possible

with a direct interface to the transmission-loss predic-

tions.

Since interpretations and displays of the statis-

tics of beam noise will be a new subject for the regional

assessment team, a certain amount of trial-and-error

analysis and experimentation must be anticipated. A

possibility which requires further investigation is to

develop at a given location the time series of noise

density in very narrow angular bins and in frequency and

depth, saving the time series for subsequent insertion

of one or more systems at several different headings.
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With the exception of the near-bottom distributed systems

very little has been said by the system PIs on how they
intend to portray the time variability of the field. Com-

puter driven graphical techniques might be quite illumi-

nating and data should be saved at appropriate steps

anticipating such a possibility.

D-5



Distribution List

Office of Naval Research
800 N. Quincy Street
Arlington, Virginia 22217
ATTN: Mr. L. 0. Lincoln

Code 622 (1)

Naval Ocean Research and
Development Activity

Department of the Navy
Bay St. Louis, Mississippi 39529
ATTN: CDR J. Paquin

Code 600 (1)
Dr. A. Anderson

Code 320 (1)

Director
Naval Research Laboratory
Code 2627
Washington, D.C. 20375 (1)

Defense Documentation Center
.Bldg. 5, Cameron Station
Alexandria, Virginia 22314 (2)

Office of Naval Research
Branch Office

1030 East Green Street
Pasadena, California 91106 (1)

,. '

I-.

! I



DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH

875 NORTH RANDOLPH STREET
SUITE 1425

ARLINGTON VA 22203-1995
IN REPLY REFER TO:

5510/1
Ser 3210A/011/06
31 Jan 06

MEMORANDUM FOR DISTRIBUTION LIST

Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

Ref: (a) SECNAVINST 5510.36

Encl: (1) List of DECLASSIFIED LRAPP Documents

1. In accordance with reference (a), a declassification review has been conducted on a
number of classified LRAPP documents.

2. The LRAPP documents listed in enclosure (1) have been downgraded to
UNCLASSIFIED and have been approved for public release. These documents should
be remarked as follows:

Classification changed to UNCLASSIFIED by.authority of the Chief of Naval
Operations (N772) letter N772A/6U875630, 20 January 2006.

DISTRIBUTION STATEMENT A: Approved for Public Release; Distribution is
unlimited.

3. Questions maybe directed to the undersigned on (703) 696-4619, DSN 426-4619.

BRIAN LINK
By direction



Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

DISTRIBUTION LIST:
NAVOCEANO (Code N 121LC - Jaime Ratliff)
NRL Washington (Code 5596.3 - Mary Templeman)
PEO LMW Det San Diego (PMS 181)
DTIC-OCQ (Larry Downing)
ARL, U of Texas
Blue Sea Corporation (Dr.Roy Gaul)
ONR 32B (CAPT Paul Stewart)
ONR 321 GA (Dr. Ellen Livingston)
APL, U of Washington
APL, Johns Hopkins University
ARL, Penn State University
MPL of Scripps Institution of Oceanography
WHOI
NAVSEA
NAVAIR
NUWC
SAIC



00 .. 0 rqN \ .. 0 N NO

SZ _T ON O Cý- t
C) O\ Z 0 C=r 00 LIi

m~ < m <

-~ ~~~~ pn (:N - zN- 0 - 0 - 0 0 - - -
Cl - u lC N 0 r l rr l0 0 C

0 0 0 0 0 0 0 0 0 0 - - - 0
N- Nc Nc DO N N N N N C 00 00 or, Cc

0 0- 0 .

U .0 C) C : Cd v0Ol C
CIO

-~~~~c 00 ) U U OC O
u QJO. QO C,

U~~~~~I mOS o o ) C)Q O~C

m v 0 Z c cl ca

U ~ 7 00 u Z

<- z

0 0
-~~~ H aýHC

0 A. H.zZ z H

0 </ <~~r.~ 0
o. <0 cn

0 U

00 H0 0 ~
<~ u

< O 0  ~U -< Z ZU ý:o
4 U

u H < C< Y a, H< W U

-ii.0 C4 0 H XHH_ _

u <COn

A4 -< 0 .0 Z

>c > C > cn)
W o .- n CO CO CO COzC

-0~0

< >~C O CO C O C


